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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a self-diagnostic 
method in which the self^diagnosis of an angular velocity 
sensor for vehicle control can be performed with high 
reliability by a method wherein a vibration amplitude or a 
drive amplitude is controlled to a value, for self- 
diagnosis, which is different from that in an operation 
SOLUTION: A vibration mass 16 is connected to a 
common potential via a support part, and comb-tooth 
electrodes 20 are installed so as to be extended from its 
side face. Counter electrodes 18, 19 are installed so as 
to be faced on both side faces of every comb-tooth 
electrode 20 by keeping a prescribed interelectrode gap. 
The respective counter electrodes 18, 19 are electrically 
independent and a capacitance is constituted between 
themselves and the vibration mass 1 6. The self- 
diagnosis of an angular velocity sensor is performed in 
such a way that its function is diagnosed by vibrating 
and driving the vibration mass 16 to the second axial 
direction of an orthogonal coordinate system or that its 

function is diagnosed by making the drive amplitude of the vibration mass variable in the first 
axial direction of the orthogonal coordinate system. Alternatively, a force in the third axial 
direction of the orthogonal coordinate system is applied to the vibration mass 16, and the 
moving support state of the vibration mass 16 is diagnosed. 
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[#fHK*©*5ffl] 

*trieiff2i£8*3R©* 2 apt!) 

WmmZ&VJrtZ r £ Sr«f* t 5M#* 1 E#©* 
[W**3] «nE«»K*lcSfnEac5lffi#5R<DjB3tt*- 

«r^«fc-r<5»*:qi i R*©«5S&-t >"y-© g a 

«*)©«»«#) SrfT* 5 K»sy«i*s t . 
l«nKS[3*M«3&©$& 3 9 ©fla&tfEPfllSHfcJJI 
W1Ei£3£ffi«#©« 2 »lrtri*ic*3r*-a aytj 

ttie^y *!J^»»*^S:Srffl^-C, t&Ei£3*Jffi**© 

h 1 e*©flaMe-fcVif© i a»»f 

[»#>K5] ffieHfeftft*K3&*ft©*i*t*7rtK: 

S*v4«nEm»««Sr»r«i:i--5Ci:(CJ;D, 
flf*^«D»«BSr»»rf-5 r t 1 E 

*©**£* >*© 3 B**r#ife. 

5:t ZW& t 4 5 tomtit* i «fc 

»*©*&*-£>-*-© S B*W#i£. 

i"5»**4 -It** 5 omu>> 1 )*l£E*«>**£-tr 



i ->•»*>* 7 tomtit* i vioEftoftaK* 

t«E««±ffift«5W«» 1*6 tm 2 (tt©fci-#««r 24* 
»i-6*6tcH U-C«*ft«iiit**r u 

BMttrtfc. 

lit** 10] MK*fia>1B1»*, «*«jfc:3*S:L*:*J>fc 

1 1> 2 o«J«»cW*»c«aKimEVl, V2STSHB LTifr 
EMlRl««i:«rE«»«IWfcfeC5»«5l*K:J: 90} 
EJHtttrrtKMS-** 

9&£Stft*«£«j£1-5««t tt»HHIllllO»t» 
*©5*>, 4>fc< fct>20©lM«$*Cli:C2©fa;6> 

tau 

lHB»«MtClfcC2©li*»&» fl«E«»K*©=9* 

y j; a* 2 *t£fc©£m-H-^5Ara&fcffli-a r 
1 1 mt. t -r z 4 9 © f^tt*> i «e«© 

l l ] iftE£ftif?*©*HB£ l M^lR]<^S»i« 

o e*©« as*-* v-y-© s a»w^ffi. 

[0 0 0 1] 

[0 0 0 2] 
[fl§*©tttff] 

<«3fettHf©fltfi&> ft*. ^Nf*Srfflv^*:AS«-fev-y- 
tt, IEEE Micro Erectro MechanicalSysteas, Flori 
<Ja(1993).pl43~pl48C0B^$*VCl3 9, Ztltt. Hi 
9 (a) . (b) ic*-f J:5ft*l/£«r*ri-5t>©T*> 
5. £IT. Cl©**»CoV>Tiai 9 Sr«t>XRWi-5. 

*®3fei£flrfifi*j^Fi*6»M 6 y = -ymm. 7 

±fc«**jx-cv>5. fi»*r±«»sr*iarjgt«F#2 

*>^>*)«$i^r^^5. S»«*l&03E*H*2ttl*ft-> 
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. 3 icusvvrigi&KS 1 &t*3:*$# 2 

»b» 1 ©ffTfc:tt*»Bfi 1 y tt*^«ffiSr» 

£ e r:<D««^J»Jtftl&rf3t»»2J:9«*$*t5 
^fiiK&^-rs^y^y^te (§ci) a;-e^fc>£*v 

So 

[0 0 0 3] 

F c (t)^2m«Vm(t) • Q »- 1 ) 

^3lcJ:ijraB$H«5«&«Sl<D*ffT?fc$ 0 vm(t) 

[0 0 0 4] 

V<o^&&^*b#&*-*imbti:&. Sot, £M 
fti? yfoftWlc <fc S A^<oKJ»»Sr®M-r S tc 

[ooo5] «natt*aaf©fflB^-ir>f njc*5rtsft» 

1-£t><z>-tNfcS 0 tot, UM^ffloSHi&M&Bft 
B***i5i*tt:, tt*oS»5^-v>f a-c««aic*# 

2 «^i^osiWft^««ii£H©aifiic«»^iasr 5 



[0 0 0 6] 

feMr^ms t *r* u tte«n«tft«r K^jfiaixiB 1 «a 
^rticnbu «rfaii:s^ia^»3tt^o«3aa36SfP 

= y*y*sr*HUi-««aft-fe^iMci3v^ mhbkx 
Mtsi^jg 2 m» ak« mesibm«rfinssn^« - £ 

J: 0 *\ *fcHt. ttGSMtfl;lctt£K 

isxu^^c J?**??* i>m*t vtc y> , wriest 
fcrt-.s^tf-ots. 

[0 0 0 7] 

[0 0 0 8] 

[0009] 01, 02tt\ mMRiK«tT»dtL^AX 
So HI. S2iC43V^T, 1 6 ttigibir&-C, 

2on^ib«fi:<oia3ffi*»6>jSie!:bfc»«m«-cfcSc « 
«mai2o«cr±^a!iffi^, zti^iittfanmi 8. 19 

2 0 ^C0{B3Di(^fR)^ 1 8 , *fcttl9^rS]U 
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r) iz&mzttx^z. mmmmi 1 on, ««n 

\£*tl?tVm*LVX&9 . 6 £<Z>ffllC*5Vv-c 

»*#*&*$LTV^. H^UtcfcSfcfilbMtl 6 
Xt**tft«fif*. ^n^^{-<fc 9 IMS' !> a 

&&&i/v =^&m^xM&-*imxz>z> 9 mm. mmv 

mm* 2 2 (?D$:^i8S:^r^ffiiat?fc^. msRxfm 

j65. si2^mte»ift^ov>Tt>> pi#^nmRrte^fc 
s a anj«*2 2n. ewic^t t> pic Kmrnmrnt 

2 3K<fc9 y ffm*fo^mt£frX& V % x-y¥ 

RlflMtelvCV^. 3tme2 3ttx, y [TOllCtf 
IBcE«S*bTV>«. 3c*WP2 3<Djg»St*2 2t»t 
flWOHBW*. 2 4 ^^Tj&BUc g££ <b * 

ft^tt^*»^»^«»»^ % x<tt^y*O^T^I«^ 

2^-^5^ft^■l^^IM^(cMbr«l^$i^rv^5• r 
M&*u*v«*£ft**u *«F$H^«ibsr*2 2wc 

[0 0 11] 3clc s »HilHllSfll^SrH5{cJ;oT«W-t- 
S. H5lcj3V^r. SI 3. B4lc^Ufc&&Lfc*m« 
WH-RU R2. LU L2tmmW*2 211(0^1 
fc«vWtCRU C R2> CLU CL2tU H5lc*i 

\t*Amxm*Lfritn&2 7n, nu^u cr 

1, CR2, CLU CL2«)«K**tfcy- 

utv>£« Ahramr-Ru R2> lu L2r**tb«h< 

^L^DC'MT^ftVbiaslC^^ftS* H5T«:f 
ttLfca*. JHKtiittHB 7 ic^i- J: 5 KU >I$ti:CR 
U CR2. CLU CL2^^Rl¥fT^8tSrSlgfeU 

rw^«ffi<oDC/wr^ft%3e^{fc$^rs. 

4 feMMamw^Ru R2. lu L2tett^ii^e 

iT*RRWW&*Cref^SS»$^T*5 9. CRU CR 

2. CLU CL2^fi#M«5«*Creftr^LrK»« 
EV1, V2. V1-, V2-&miJH£tlZ. «o-C#»tt 
m=FRU R2. Ll> L2iCttDC/<-f T>^«[Vbias^# 
M«^*Cref£r^bfc«»*ffiVU V2, V1-. V2 
-<DftasWt»£jft,£ 0 tfMttM^RK R2. LU L2 

[0 0 12] Rl^R2JLT/Lli:L2<D«jEfiiPj|L»3 1 



*t*r>*-f 7>^^3 9H L-CatJS* 3 3 klA^i- 
S. «H#3 3 |C*fc*-CJIM3 6 fcRM«W«rfT*o 

ia^«o^46(c?B«*3 bums** ttio-mnw 

«I»3 3ICA*U MM3 5fcMMftH*ff& 
[0 0 13] 7**€>tt*3i«K:Jt«ILfcffl* 

*3 5 icmjti L^mffflr^-fi— «w>f w*-* 3 8 ica 
■etu<ofln§-r±jfii««3 evmijbixmis^ ztibiom 

*. 

[0 0 14] Ll^Rl^L2^R20mjEWJW»#3 1 
ti&stjs** 7^3 9Srifr LT««# 3 3 KXrti" 

«»»3 3 ^v*t«k»3 6 tmimm*ft%o 
nw^^-f^ 34«it, inewms 3K 

7^^34 = 9 * j; rtfc: J: 3 

«SfeflHtfc LX««fiaj»3 7 KAMI'S. $H«iiHlK3 7 
fi=i^ha-^44K:«l*SnX*5t). avhn-^4 

5=yho-9 4 4*5V^^co«M«^I»rr$. 
[0 0 15] fW»©K3 7fi, -W^S8<0J:5K:LT 
^$tt5o ^ttflm^M«flm««»«4itcA^i- 

a^»»*c:43U >-C«tRttflMI ttR* Lfc#« u-<yui^ b 

-74 4^?>^j»flr-^tcj;t)§jD#t»s^>ry^4 5 

a, »«««(cMLTJibi:Lr^L^ 0 *P*aril« 
d$4 3 Sr^fCXA LtAiSftt Utli^^M. 4 

^3 SKJzgflF^SrfiaBLfcaU 1»»«3 l^CJ:oT^ 

A!=a + b - («:2) 

A 2 =-a + b - G»3) 

■CfcS. SKUSIlfcSMAi* A 2 f±m««P*4 2fC 

a^j $ 3 s ©wi^^n^tuws cr km 
ra&«Evid. V2d^m^i-s. i-^tt>^ ««»3 



Vld=Vd (1+A^ (ft4) 
V2d=Vd (1+A 2 ) - (ft 5) 

7lcJ:DWA$ixfcvidttaDj|L»3 itcx% 

rs»K&ic*tft"f-ae«iRi (hi. 02) iciwids 

U ^P^S3 1JCT*««3 6(DW*fcJ!HI»*n, V2- 

^$H5o V2dWJ!roS^3 llCT^Sg3 6<DJ±J^Jt 

i"5««LlfcffaiSixSo V2dtt4fc.Y >v<— * 3 8 
fc-CW#*rElEU ADMB3 lfcT»iBB3 6£>tiJ;*j£ 

[0 0 16] WM&3 3tC*5l*£3Sig§&3 6lC<fc£l?^8 
01 0lC^-TJ:9JCPLL^3 9£r/8VvC{f 

KfMfttfc LtMWlElH 3 7 KAJj Ltv^# t r Jxfi 



^Lt#|id««RU R2, LI, L2JcmHV5rfn^qi-5 

&aMt*o«kM*Aic (fte) *T?*rj:5*»« 
5i^jFd^^-r^ 0 

[0 0 17] 

Fd=(-n/2) • e 0 . (t/d,) • V 2 - (ft 6) 

(at. 

£ o : 

d 0 : minm 

[0 0 18] «»S*«M ^fcr-^i^tt; (ft 7) 5£co 

[0 0 19] 

Zc=(l/j) • a> - C (ft7) 
<fcoT, H5<OJ:5lc#JB*aCrefS:^bX««K* 

OttttCRl, CL1 V CR2, CL2fcHUnS;h,aA 
C^f&mj3E« (ft 8) 5Z<0£?k£miStvZ> 0 

[0 0 2 0] 

[ft8] 



-X V drive 



(ft 8 ) 



Cs/C ref + i 

[0 0 2 1] {&L 

CR2. CL2tcRJiD$H^ACK®jmjE 
V drive : ©^g^Cref «r^LBWni-*-S«»«EVK 
V2, V2- 

Cs : «M)9tft£&ffltt«n0«&«&CRK CL1, 
CR2, CL2 

fi£oT. CrefSr, m9tft£*tAW&ffliZ>tt£Ug&C 
RU CL1, CR2, CL2J; 0 < "ttxtf* R 

15mflE<OCref^tt-5a*rt:^if^-rsr 

So *^fi»K»lcJ:DSft*fl:CRU CLK CR 

2, CL2^bLT^, ffiD$n^ACKttmEtt. K 

^HCrefSr^U^AC^imBEVU V2, Vl-% V2 

VR^Vbias+C'CVdd+a+W'sinm^+Vcsinfl)^] 
V R2= Vbias+ C • [ Vd(l-a+b) • sina> 2 t + Vc- sina> 2 t] 
VLl = Vbias+C'[-Vd(l-a+b)'sina) 1 t+Vc-sino) 2 t] 
VL2=Vbias+C«[-Vd(l-|-a+b)-sina) l t+Vc'sina) 2 t] 

<IU Vbias : ttlMMNfrRl. R2, LI, L20DC 

&&$3 eojKMBft 

Fdriveoc Vbias • Vd • ( 1 +b) 



Vd : 
o> 2 
Vc : 



-iCJt0Hi-S, HSl^CRl, CLU CR2 X CL20 

^BiC^mi-^o VK V2. V1-, V2-iCR3ia^^^ 
ACKibmEEfi. 05. ElSlc^bfcJ; 5t£. JSS&ftt 

£r£P Ufcff # £ fgfiS 3 5 J: 9 ^JH-C, fro 

W*««0/h$V^»|R»3 6©ffi;&G>jftlfcjflV*5 0 AC 

lgS5mJEo«^;ig$rig 1 o 
[0 0 2 2] SttMtc*tfi1~<5S&RK R2, m 
L2\Z.$Vti\£ftZ>mmVRU VR2. VL1V VL2ttD 
C^W^^^maoACBIbKBE^Sltft*). **t 

(ft 9) (fti 2) ^coj: ^ i^^n^o 

[0 0 2 3] 

• (ft9) 
(ft 10) 

(ftl 1) 

(ftl 2) 

C : #^SCref^«t5®I&mjaE|^T^i-^ft 

(»9) (fti 2) me) siicftALtftb 

i%6^m§l^«:Rl&0 ? R2^, LlAt^L2&MtllV^jB 
*«l*ft?k Je^tLT, Jgg&fT&tCtt (ftl 3) *IC 

[0 0 2 4] 

sino> 1 t — (ftl 3) 
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[0 0 2 5]M«Si^RU R2 X LU L2£igl&3t 



Cs- C 80- 



( 1 + (x/L) ) 



=>y^y^^<t^^(4y^j:scs^>ft:n (#14) 

[0 0 2 6] 
[ftl4] 



(ft 1 4 ) 



14) (ftl 5) 5ft~ (t!8) 5£K 

^$*X<5. {i.U (x/L) (y/d) <»1*&L<» 

[0 0 2 8] 



C 1 +(y/d)) 
[0 0 2 7] fiLC s c : l!Kltl#tf>IME£* 

^«««W-RK R2. LU L2&HMJfcnft>»fHi 

*Cs^fbi-sr^tc:j:»), *tfSjWS*r?-RU R2. 

LI. L2<OACiEV* RU V R2> V LU VL2 
tt, (ft8) «U (ft9) *~ (ftl 1) XT* (ft 

V Rl=(l/B) • [ 1 -A« (x/L) +A- (y/d) ] • [ Vd(l+a+b) sin<D X t+Vc sina> 2 t] 

- (ftl 5) 

V R2=(l/B)-[l-A-(x/L)-A- (y/d}]-[Vd(l-a4b)sintt x t-i-Vc*sina> 8 t] 

(ftl 6) 

V 1 Ll=(l/B) • [ 1-A- (x/L)+A- (y/d)] • [-Vd(l-a+b) sina> 1 t+Vc«sin<o 2 t] 

- (ftl 7) 

V L2=(l/B) • [ 1-A- (x/L) -A- (y/d)] • [-Vd(l+a+b)sino X t+Vc 'sin<» 2 t] 

- (ftl 8) 



[0 0 2 9] 



[0 0 3 0] 



[ftl 9] 



A = - 



Cs./Cr 
C8 9 /Cr+ 1 



[*20] 



C So 



-+ 1 



Cr 



(ft 1 9 ) 



( ft 2 0 ) 



[00 3 1] Cr : MMMfCft*. 
[0 0 3 2] a»ft*^TOK!J:-5X*ll*ffi©*ttr±^ 
T<0cfc 5Kl*tf>S. ift^RU R2, LU L2W:^y^T 

"*VCtEV RU V* R2, V LU V L2rtJWjm3 1 

(V 1 Rl+V R2)-(V Ll + V L2) 
= (4/B) •[V - (l+b)sin« 1 t-A' (x/L) V c -sino> 2 t] 



tt (ft2l) *«0J:5^SH^. H5-CW:V1-C^L 
*u Vl©lW»ls«:H l 1 9«5*#rtc^f. 

[0 0 3 3] 



(ft 2 1) 



* 1 7 -ta^ 3 9fc^uri»*i-«. S*i 

3«»5fea{cj3^-5flr^<o«^;Htrg| 1 2 Est? 

ttv2T»^cLfc. v2l±«P«3 3lcA^Lail#3 3 k: 
T»M3 6l:MMfcH*frft9. MMftttMMHt** 

✓<^7>f/w^3 4K:r^t^^fT>fc5o ¥?tfli^^fcfl 
*tt**»3 5fcraC«»!*#U ^Hfttltift^I 

i&WffuiitMLfcflr-^-cfcs. w©flrt«jg«3 5ic 
*ra us ra«ptcAGc«iiBii3a<oyt«)W 

EEVU V2. V1-. V2-(D«ltMW"5«!I»@K3 7 

(V* Rl + V L1)-<V R2+V L2) 



*>J:3tofc$>5. »4t« = 5*yM (ftl) sSK:** 

[0 0 3 4l*fRU LI. R2. L2|i, /<y77 3 0 

HLWHlSZfcrlWft^ ^Ogriftf* (ft2 2) 
[0 0 3 5] 



«) .1 „ 



= <4/B) '[Vd-a'sinG^t+A* (y/d) • Vcsin6> 2 t] 



(^2 2) 



3«»*«^«*o^CH £0 l 4 ic^-f 0 S 5 -CI* v 4 

•c^ Lfco v 4f*mi5s 3 3 \cx&m& set mm®to 

So mP35§3 3^A^U ^&tt*^g3 5i:l^ 

OjBttl2ilfc«Lfc«*^*?>. ffi»«JEVU V2. VI 

FsVRl= £ 0 m • (Lt/0'(VRD a 



^3 3k£&ttz>&m®3 6K.£z>mm&m\c&\,*xm6 

[0 0 3 6] mWim&VU V2. V1-, V2-<0& 

Mftc^sfcKo^-c&^So &mz*iitrmm&vu 

3) (i2 6) a-c^i-i5*»«gi*^»fei- 

So 

[0 0 3 7] 

- ($2 3) 



FsVR2 = - c 0 
FsYLl= £ 0 m 
FsVL2 = - £ 



• (Lt/d 0 2 ).(VR2) 2 
(Lt/d 0 2 )-(VLl) 2 
m • (Lt/d 0 2 )-(VL2) 2 



• ($2 4) 
" ($2 5) 
" ($2 6) 



£ o : W» 

F drivel £ 0 m • (t/do) • Vbias • C 

StCJ: vSiLw s 5BstU/c4§^i^ ^wSbicdt*? ($2 
[0040] $f>IC ($27). ($28) 5£.fc 0 W 

[0 0 4 1] H«IaIB3 7Ic*5Wt:Bu filbft*0>&fil 
It^^sy^y^t^iS^^Sr^^A^-r^Ct 

[0 0 4 2] ftfflttyfoiawtt, 

F'c^ £ 0 m'(LtXdo 2 ) ,vb i a S'C 

OT, ffi^&^-^-TS C t ic <fc 9 t^W^fp)com^- 
So Wtg^Bftt^Z/hia — 74 4"Cfjav\ *«>tt* 

nwtmtib UTtij^$ttSo $eic#^w-</v$r«ft 



£.1-Z&m$\Jjn «27) ^i5M5o 
[0 0 3 8] FsTotal^F £ 0 m« (Lt/O • Vbias* C • 
Vd- 4a'sin*> 1 t - ($2 7) ffilM^ffiU f 

Jtefefexm^fiiita^sraBAtt, ma© wi 3) 

^€r§tT-rt ($28) 5£tDJ;5tcftSo 
[0 0 3 9] 
4 Vd(l+b) — ($2 8) 

jh ttv % s Htei" S WpjS-esttf £ 

So *|f#jh©*BW4 % ^x.^. -f^y^a^-* 

*>-5ri:^6)*JWr$HS. ttotlBWtt, Hi 8tc 
-CUfftixWrj: < , ®8{C33ttS = >bn-7 4 4T?ipJ 

»sns. sa»iw«^«»ia»S3 7t::*msraKi«BE 

VI, V2, Vl- % V2-co^H«:^T^) <t P VXfttet> 

[0 0 4 3] ^ot ($9) ($1 2) ^C^bfc 

•3 , ($29) ^CIC^-T ot 5 fcS»«*©E»fi«ldB 

^#^s^^^<»m§i^J:s%(a=y^ i J^F , cSr 

Vd- 4a' -sin^xt — ($2 9) 

So 

[0 044] gJLJi^-<^ J: 5 iC^:|^liSco^^i^r*5V^T 
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[0045] <*£fc<o^ie 2 > *%m<Dmn^ 

[U&3 7ri, m*-tt. H9<o.fc3fc:LT*3M-a 0 £tt 

**v^ aiinft^*^43v^«^ttflm«:o i^-</^e> 

F' drivel £ 0 m« (t/do) • Vbias- 

[0047] sLt&^ft*. b \£*mm<z>mmc&^x 

[0048] <3fe«ft<^i6 3 > **m<Dl&m±s #td» 

1 6\tmshwm^ 1 7, 1 8i±Mfammxhz 0 ms> 

[0049] «m(S^j&tt$S*DJgtB 1 % 2SK<DJg|8 

2 (H5) £ ft gfi»»f^jc:f±— «Wt#iSCL 

3a«ri&Ap^6 e a e»tf#o«#*i*i!f&*rH i 7 ^ 



a* i os# i ) ^ u-c, aHMropo^otit 

[0 0 4 6] ^Jfe^lBl £iaH*lc % ^J6*-fev^<DS 

kz&vzmmn&vu V2. vi-, vz-vmmmiTn 

v\ 8dW*4 1 tc*5^T«tt«*<o«aK««|flmrt:> «F 
ft*# £ ttSU let* J£ Ufc # JIB w<;vfr t> (D&mzfc Cfcffi 
»WBE<0^»* b ' frmm-Z. XW 4 b ' J; 9 * (8c 
9) »12) 

XMrb'fcBiaii-SwfclcJ:^ «3 0)a©J:5 

•4Vd (1 + b) - (*3 0) 

-T6o «oTi»mEEVl, V2> Vl- % V2-tt3HE»3 

6<Dw^^tcnt« 0 ammuii, R2, lu l2<dm 

mVRl % VR2, VL1 X VL2Sr^r^DHL»3 1 (CT*P 
Jli-<5. ^r0^ccD^r#Sr^-r^^^3 9«r^U 
T«««|3 3foX*U *««3 6 i:^tfc«jWSr=ft 

7 4 4lcA^7i-^« =i>-ha— ^4 4d^6fiSI«A^Bl 

[0050] ^<o a B»wfwu ?m<D&i& i 

««4 6^«IEHJAprscfcfcJ:9, «»«*16fCtt 
016 (a) , (b) tc^r J: *> M9IAmtt$ 

H7 X 18 ^»&M©«Ptt««2 o<o«r4«l^ 

»«0^«rtw^CT^U. ttttCRU CR2. 
CLU CL2ri«^i--5. tSttCRK CR2, CL 
U CL2<0«^*ti. raHmEVl. V2. VI- 
»W3 6©a*fcBWlOU VR1, VR2, VLU V 
L2tr!6««3 6 tmm UT^W-r<5 r itcj; 9#bix 

[oo5i] «§wrc»v^-cttt, m»n 



%km 2 to%fa\zmsmm j gt-§k&mmmm>'tz z.t\cz*) 
«9K«3«fe#rfia«>A«:mRiu mBnk«tJfc^^rn«(tt 

Stress ^ %&M-tz> z.b\zXQ is 

m 1 1 .4ttH!c**mc>sfli 1 (Dftmet* 

(a) 3r^l-¥®0-e$>6 o 

(b) Sr^-TTffiBaTffcS. 
[0 3] 

&*mm (a) -e$>* 0 

[B4] «Wlc«6*fto^ttlOA3**-fev^oS: 

»¥ffiB (b) 

[0 6] ^Ki^^PLLS^JCiS^y-Y^ttttl 

[0 7] 4Banicff6tftum««>«fliiBim-cJbd. 

[0 8] *»Wlc«6A3««-tr^oaa»Wfl3«S«>SI 

[09] *»wic«sAa*-fe^©aa»»figis«>* 

[010] *!6^^-5^15Kfi^raftaEo|5^Sr^ 
-T0-e$>5o 

[011] H50VHc*5it«f&-»oa*W»k4r^"r« 
[012] ■'5^v2^rt$flr*o«BBKfis«^i-fll 

?£0Tk5o 



[013] 05 OV3|c*5tf *«»<D«fW»bSr^"r« 

[015] H5 0V5lc*J*t^«*©«p|RiafbSr^-t« 
[016] *»M^ffSA3fi*-feV^||*©»ll83<D 

[017] ^w^«s«56fle*^©ae»WH§iBo 
[018] i BW&?<oJWf^.Y s ^^^i-0-efc^o 

[019] tt*^A5*«-fe>-^03Fffi«SH (a) , 
Br®££*;0 (b) Tfe^ 0 

[020] 019 0m*ic&»*mwmaEfc**rt- 

[W^olftW] 
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a a -mm as, n-u* 
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(0 10) 
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3 3 -HSW« 3 4 a 7 4K* 

3 9-;WyU7^ 



[011] 
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[BBS] 
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[SI 1 6] 



<H16) 




4 e -Htett a mora * 7 ~mmm 
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[HI 7] 




-17- 



